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HCI'2H20 (X) 
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I 



i^S'iis-s^-fe^ (5-HT,) tm^^Mk^^m. ^^^^ 

A^^^i^t^^^^t^^"^. »\fsi^T^^fT^X^: Fozard, 
et al Eur. J. Pharmacol. , 1979. 59, 195 - 210; Irelard, 
Straughan, Typers, Brit. J. Pharmacol. , 1982, 75 16p; 
Humphrey, Neuropharm 1984, 23, 1503 - 1570; Richardson et 
al. Nature 1985, 316, 126 - 131; Bradlay et al, Neuropharm 
1986, 25, 563-576. tk^^^it^^^S- HT.ti^U}^^^^ 

2100259 2125398 2131420 2132189 2145416 2152049 2153821^ 
2169292. &^^if']: 111608 116255 158265 191562 210840 ^ 
214772 219103 221702 226267 227215 230718 235878 242973 
225545 220011 275669. *A*]5E^*): 8767121. 
^1]: 3740352. B^^J^jf^if-: 0361-212521. 0562-77380. Bg62- 
77381. t®^*J^i»-|'85105643. 
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l,l,2,2.3-i15.-9-fa-3- C (2'-if;S*'l-n ¥*] -4-*^^'t 
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A. il^^iSfUit^l'J^Siinadzu IR-440S. Bruker AM 

ai»1.1.2,2.3-5m-9-¥*-3 C (2'-f |£?|f*-l-4l) 

i5g (0.017mol) ^«C. D^E«#Wfc^% (n ) *.50ml 
LaiBSift-^iBlfe. ^l:**A**if*^*r 
^Kiit. ttlSScm, *i-lfel5ctB, aXJ'twAS^J, *ffl300«l 

m,^^<^^tim^. m^mp, G*j*ft-^* (lu) . 

Jit. ^S. »a**&#l--tT*. 

#4. TSg^a-ft-^* ( X ) , /*i?90.54%. ap. 176 - n8t:. 

A**-9r: C^^N,O HCl-H,0, MW. 347. 83, 
(tt-#tt) %: C 62. 44 ( 62. 16 ) , H 6. 12 (6.38) . N 12.12 


(12,08), CI 10.46(10,19); IR: 3200-3400 ( OH ) , 

1630 (CO. 1620 (C=0). 1580, 1480, 760cm-», MS: M/Z, 

0 



2, 96 - 3. 25, ( 5H, m, -CH^-CH^-CH-) , 2. 65 ( 3H, S, 
C-C//,), 3.74 (3H, S, N-CH,) , 4. 23-4. 31, 4. 63-4. 69 
( 2H, dd-dd, -CH, - ) , 7. 55 - 7. 69 ( 2H, d, d CH-CH) , 
7.19 -7. 29. 7. 50-7. 55 ( 3H, m. ArH) , 7.97-8. 05 (IH, m, 
ArH); ""cmm-.S^c^ 191. 18, 152. 83, 144. 44, 137. 41, 
124. 05, 122. 65, 122. 26, 122. 20, 122. 01, 117. 71, 110. 60, 
110. 26, 46. 87, 45. 36, 29. 76, 26. 20, 20. 64, 10. 42. 
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^^l.l,2,2,3-£H-9-?5-3- C iV-f^^^'l-i) 

m l«iB, m =ff 4. 5g#«ft^*ir 

(X), /^#72. 05%. mp. 176 - 1781C, ;*A*i>,C?,f * 

if-;?K'ft'^*lf. 7G*^*f: c,^H^N^OHa'H^g, MW, 

374. 83, ^1111 ( it#il ) %: C 62. 46 ( 62. 16 ) . H 6. 24 
( 6. 12 ) , xN 12. 04 ( 12. 07 ) , CI 10. 41 ( 10. 19 ) ; IR, MS, 

_ %^A^l ^ ^ . .... .. ... ...... 

10ingl,l,2,2,3-£m-9-fm-3 C ( 2'-f i^t*-!-^ ) f 
^ 1 -4-*f^'^'!l^#f 5mlL«LJI&t^»>t^)K«Jif^»^Ji 
^5-10%Z.ai,J»~iE&^f^#^J[:^fJ. 

m t?aS!^JlAC=C&^^i|jc<*^1630ci«-»^#^J1675c»-»*, ?5 
S!Hll^C=0^tti*flAl620cw-''fi#fJ1625cm-»*. AB^i^ltft'*^ 

If^ig— ftC-0«ftii^tt«y>, l,l,2,2,3-5:a-9-¥* 


10 



HYPETCHEM ESt1tTt-#^!^^-f 6^ n^L^^^^l. M.&it'^^ 

1. 2, 2, 3-i^-9-f C ( 2' -f ) 

^Jb, 25g ( 0, 85inmol ) ( H ) iSi^5inlL#t. itAtHCK 
#pH30t, ffjh, S^, ii:^lbgl#^, ;^;^t^^.' If 

220m:6'fe#J11t^*lr (X) . /^*70. 45%. mp. 176-178TC. 

1.1,2,2,3-5.^-9-f C (2'-if45itPi-l-i) 
* 3 -4-f.>f^'f ( n ) 


It 


2.5g 20ml LSI t. ?5b^?&t^^#. ilPA^^ 

itf^MH.SoM^, .^A2.98g (lOnimol) ^^^F^G$«J 

(in) , 90iCi;&, it#5/jNBt. l^A^^Zi*^ 

^2. 5g#ji1t'^i^ ( n ) . mp. 220 - 2231C, '^t85%, ^J^^r 
#,Sr: iaf^t^^. m #2.2g6^»^^^, mp. 227 - 228 
V. i**75. 1%. 7C*ia^*f: C,.H^N,0. MW, 293. 35. 
IF it) %: C 73. 45 ( 73, 70 ) , H 6. 54 ( 6. 53) . N 14.01 
(14.32); IR, ViSMX^^H%^C^^W, 'HNMR: CDCt,, 
1. 80 - 1. 94, 2.04 - 2. 25, 2. 82 - 3. 02 ( 5H, m, 
-CH^-CH^CH-) , 2.46(3H. S. C-CH,) , 3. 68 ( 3H, S. 
yc/fj). 4. 07 -4. 14. 4. 62 - 4. 69 ( 2H, dd-dd, -C/f,-), 
6.91-6. 95 (2H, d-d, CH*CH) . 7. 31 - 7. 33 ( 3H. m, ArH). 
8. 22 - 8. 26 (IH, m, ArH) . 

^250ffllEPifSt. APA3it (O.Olmol) 1, 1. 2. 2. 3-iit-9-f 
A-3 C CJ^^^f^^-N-) f:^] -4-4lf^'f ;83Nft*i«irE 
pH6. ;^A40inli£^*A5t (0.06niol) 2-f il# 

^951CT*^!^35/^B^. mm, 4¥*t 

^K-fe^taS. ^^f|2.62)t6'fe«'*^glf*L, mp. 227 - 228X:, 
*85.9%, 7ti*:a^*rc„/f„^,0. MW. 293. 35, ^1^* (Th#tt) 
%: C 73. 45 ( 73. 72 ) . H 6. 54 ( 6. 58 ) , N 14.01 (14.22) ; 
IR: 3050, 2920, 2850, 1630, 1620, 1580. 1480, 1280, 
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1200. 760cw-'; MS: M/Z 293 (.\/M, 211, 198, 183, 149, 
144, 55; S,„iCDCl,) 8. 23 ~ 8. 26 ( IH, m, ArH ) , 7.33-7.31 

(3H, m, ArH). 6. 95 - 6. 91 ( 2H, dd, CH=CH), 4, 69 - 4, 62, 
4, 14-4. 07 C2H, dd, dd, -CH^-) . 3. 68 ( 3H, S, A/Of,), 
2. 46(3H. S, C-CH,) , 3. 02 -2. 82, 2. 25 -2. 04, 1. 94 - 1. 80 

(5H, ID, -CHj-CHjCH-) ppm. 

ii:l'^*JEpH6, :t95X:T*i*35/h0t^. ^mc^tT^^^f- z 

^250mlEPMtifnA7.1}t (0.06inol) 2'^&^^^^ 
^. 3% ( 0, Olmol ) 1, 1, 2, 2. 3-il.-9-f |S-3- C ( ^5,^^^^- - 
N-) fIS] -4-|lj^«t't^40inliE^#, ;^3N|u«i!3|15r^;gL?l^||f 

5pfl6, ^95X:T;^^35/>Bt, a^S^5^c,:^?i^^m 

2. 35^#Ji^t'^*|f. /^*77.01%. 

1.1.2.2,3-im-9-fi-3- C (2'-fa*'t-l-j|) f 

^-4-*ft'+'^ ( n ) . 

14, 85g ( 0. 15iD0l ) Ja^gtiEj|?^15mir:f ifft^iSiftSi 
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;bAC&13S: (0. Imol) N-i.f 10.6^ ( 0. Imol ) 

Bt, :^Ai<JlOOOml^;Kt, -tm^ei^^il^S x 15ml. 

2. Og (lOmol) it^^ (IV) , 2.0g (10.4mmol) N- (2'-f 

pH6, M^BiH, it#10^>9t, 4*. *A100ml IN HCl, MHWi 

^I^JflsJ'fe^fc^* (IV) 0.8g. ^^^imNa,CO,, *fitli 
1^, ttiS. m^^. m 2g mp. 220-223 

C, /^*68. 26%. 

l.l,2.2.3-£iL-9"ipA-3- C (2'-f *9|t'4-l-;S) ¥ 
^] -4-|lf^«f ( n ) 

2. Og (lOmmol) '(^'^^ (IV) , 1. 2g (40mfliol) S^, 
1, 6g ( 19. SmiDol ) 2-f i ^«^^40iDl ffiwA 
Cii,C^,-//C/«1t*i, iPlfeia?*, «#20^>B+, 50iDl IN HCl 

#0.85gli/^ft. mp. 218 - 222*0 jflf^t^ta. f*, # 
0. 26gjt/^4lr. j*^8.87%, mp. 228 -' 229t:. IR, MS, 'HNMR^ 
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U1.2,2,3-5'IL-9-f.l-3- C (l^-^^^-N-a) - 

^'f.m'^ ( n ) 

2. Og ( lOmmol ) ib^^ ( IV ) , 1. 2g ( 40nunol ) ^ It f i^. 
1.74g (20miDol) ''4'*#iSf20(DlZ.»t, fP^10X:TB.&S 

ilPASOiBl IN HCl, St*. iSih'f j^^. ic^J^** 
^3»<3inl, ^B^^. M^^^. ^M}^^^^^¥lf^, 

#6-6^^. mp. 165. 5 - 166. 51C, 7C*^*f: 
C„//aiV,0,.MW. 298. 37. ^.llit (itlT^I) %: C 71.94 . 

( 72. 46 ) , H 7. 53 ( 7. 43 ) , N 9. 28 ( 9. 38 ) ; IR: 1640, 
1620, 1580, 1480, 760cm-'; MS: M/Z, 299 ( A/* + 1 ) , 298 

(Jl/O, 211(«-^CD0) , 198 (•*^2f-«CD<> ) , 183, 100 
"(CHr^C^O"* ); ^™wr: CDCk/~S,^ 8.23(1H, m, ArH) , 
7. 26 - 7. 30 ( 3H, m, ArH), 3. 70- 3. 78 ( 4H, m, CHfiCH^) . 
3.86(3H. S, N-CH^) , 2. 20 - 3. 06 ( IIH, m. CH^NCH^, 
CHjCH^CH.CH^) . 

l,l,2,2,3-ia-9-f;$-3-C C^-^^^-N-*) f^]- 
4-H^^'+* ( III ) 

14. 85g (0, 15iD0l) 3*rt«^^^15nil-?af 5fe«lfi|^*S!*i 
AiU^. ( 0. Imol ) N-K.f i-2-f ^^-iilO. 6;*. ( 0. Imol ) 


IS 


.^60ic, ^Jp^j^, "lI'ltTfiasioo-c, O^«fjH:jS*i«#2/h0t. 

92%, j^^^-^mtrn'^T-i^^^. 

2.0g (lOflunol) l^-^i^ (IV) . 2. OgN- (H^'^f*-N-i) f;^- 
^L^, iPA50iDl IN HCl, «#3|^*l, i4?at^*ft 

53. 69 %, '^^W&^Z.^'LMt:^^* mp. 165. 5 ~ 166. St), 
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[54] Title of invention: Synthesis of Ondansetron and Its Normal Saline 
[57] Abstract 

The present invention relates to a method of preparing the chemical compound 
with chemical structural formula (I) and its corresponding free alkali (H). 

In the structural formula, A represents hydrochloric acid, sulfuric acid, 
hydrobromic acid, oxalic acid, maleic acid, and perchloric acid, which can be mixed with 
(H) to produce acceptable normal saline non-organic and organic acids; S represents the 
water solvent. 

The chemical name of the chemical compound (I) is the normal saline solvate of 
1, 1, 2, 2, 3-pentahydro-9-methyl-3-[(2-methyl-imidazole-l-base) methyl]-4- 
oxocarbazole. It is an effective 5-HT3 and receptor antagonist. Clinically, it is highly 
effective against nausea and vomiting resulting from cisplatin and non-cisplatin 
chemotherapy and radiation therapy. 
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Claims 


1 . The method of preparing general formula (I): 



A S (I) 


In the structural formula: A represents hydrochloric acid, sulfuric acid, 
hydrobromic acid, oxalic acid, maleic acid, organic acid(s), and inorganic acid(s); S 
represents the water solvent. Rj represents CnCe straight chains or alicyclic alkyls. 

The method of preparing general formula (I) including: 

(A) Chemical compound(s) or other protected derivatives of general formula (II), 
or the solid-liquid interface salt-formation reactions between reaction mixtures containing 
more than 30% [formula H??] and A; 



WW 


(B) Chemical compound(s) or other protected derivatives of general formula (II), 
or the liquid-gas interface salt-formation reactions between reaction mixtures containing 
more than 30% [fomiula n??] and A; 

2. The method, according to claim 1, of preparing general formula (II): 

(C) The exchange reaction(s) between the chemical compound in general formula 
(HI) and 2-methyl imidazole or other amines. 
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In the structural formula: Rj represents C^Ce straight chains or alicyclic alkyls. 
R2, R3, R4, Rs represent CnQ short chain normal alkyls or isoalkyls or hydrogen atoms. 
Rh R3. R4, R5 may be the same or different substitution groups, or there may be no 
substitution group. 

(D) The ketone exchange reaction(s) between the compound with chemical 
structural formula (IV) and the compound with chemical structural formula (V) or (VI); 



In the structural formulas: Rf represents Cj-Ce straight chains or alicyclic alkyls; 

(E) Catalytic condensation reactions of the chemical compound with chemical 
structural formula (IV), paraformaldehyde, and 2-methyl imidazole. The solid catalysts 
used in the reactions are AgNOs, CU2X2 (X = CI, Br, I), Cu(0Ac)2, AI2O3 Lewis acid or a 
composite catalyst made of a mixture of these. 

3. The method, according to claim 2, of preparing chemical structural formula 
(HI), which includes: 
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(F) Catalytic condensation reactions between the chemical compound with chemical 
structural formula (IV), paraformaldehyde, and the chemical compound with structural 
formula (VII). The solid catalysts used in the reactions are AgNOa, CU2X2 (X = CI, Br, I), 
Cu(0Ac)2, AI2O3 Lewis acid or a composite catalyst made of a mixture of these, or 
hydrochloric acid, sulfuric acid, inorganic acid(s); 



In the structural formula: R2, R3, R4, R5 represent Cj-Cs short chain normal alkyls 
or isoalkyls or hydrogen atoms; 

(G) Ketone exchange reactions of the chemical compound with chemical 
structural formula (IV) and chemical compounds with chemical structural formulas (VIE) 
or (DC); 



In the structural formulas: Rj represents C/^-Q straight chains or alicyclic alkyls, 
and R2»R3, R4, Rs represent Ci-Cs short chain normal alkyls or isoalkyls or hydrogen 
atoms. 

4. Many important intermediate forms of the ondansetron prepared according to 
one of patent claims 1 through 3, with especially useful chemical compounds being 
composites of l,l,2,2,3-pentahydro-9-methyl-3-[(2'-methyl imidazole- l)-methyl]-4- 
oxocarbazole and silicon dioxide or ion exchange resin(s). 
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Description 


Synthesis of Ondansetron and Its Normal Saline 

The present invention relates to the preparation of an organic base for 
pharmacological use and its suitable normal saline and solvent compound(s). The 
chemical structural formula (I) for this type of compound is represented as: 



A S (I) 


In the structural formula: A represents hydrochloric acid, sulfuric acid, hydrobromic acid, 
oxalic acid, maleic acid, inorganic acid(s), or organic acid(s); S represents the water 
solvent. Ri represents Cy-'Q straight chains or alicyclic alkyls. In pharmacology the 
customary commercial name of its hydrochloride dihydrate compound (X) is ondansetron 
hydrochloride. . 


HCI'2H20(X) 


The chemical name is l,l,2,2,3-pentahydro-9-methyl-3-[(2'-methyl imidazole- 1-base)- 
methyl]-4-oxocarbazole. The structural formula is represented in (II): 
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[formula (II)] 

The organic base and its acceptable normal saline and solvent compoimd prepared 
according to the present invention serve as selective 5-hydroxytryptamine (5-HT3) 
receptor antagonists and are highly effective. What are now called 5-HT3 receptors 
include 5-HT3, 5-HT3M', or 5-HT3 "M-type" receptors. In the past, the description of this 
category of receptors was more detailed. Examples of this appear in the following 
literature: Fozard, et al., Eur. J. pharmacol., 1979.59, 195-210; Irelard, Straughan, 
Typers, Brit. J. pharmacol., 1982, 75 16p; Humphrey, Neuropharm 1984, 23, 1503-1570; 
Richardson et al.. Nature 1985, 316, 126-131; Bradlay et al, Neuropharm 1986, 25, 
563-576. It has been discovered that many chemical compounds are effective antagonists 
of 5-HT3 receptors. Typically, they are azabicyclic derivatives, benzoic acid derivatives, 
or imidazole derivatives. The chemical structural formulas for these compounds are 
presented in the following patents; US patents: 2100259, 2125398, 2131420, 2132189, 
2145416, 2152049, 2153821, and 2169292. European patents: 111608, 116255, 158265, 
191562, 210840, 214772, 219103, 221702, 226267, 227215, 230718, 235878, 242973, 
225545, 22001 1, 275669. Australian patent: 8767121. German laid-open patent: 
3740352. Japanese unexamined patent publication 1985-212521, 1986-77380, 1986- 
77381. Chinese patent application number 85105643. 

The aim of this study was to invent a new method of mass producing ondansetron 
and its normal saline, providing a production process with practical value and economic 
benefits. 

The first method (A) of preparing the compound with general formula (I) 
provided according to the present patent, wherein the chemical compound with general 
formula (II)or a mixture with content greater than 30% is selectively appUed to a weakly- 
acidic ion exchange resin or hydrated silica G (<100 mesh), or Capuron powder or 
diatomite, or a cationic aluminum oxide carrier, and an appropriate concentration of 
inorganic acid or organic acid solvent. A reaction occurs at the solid-liquid interface, 
yielding the chemical compound with general formula (I) in a highly selective manner. 

The second method (B) of preparing the compound with general formula (I) 
provided according to the present patent, wherein the chemical compound with general 
formula (II) or a mixture with a content of greater than 30% is continuously added to a 
water-alcohol solvent, while at the same time passing through chlorinated hydrogen and 
other gases, making it possible to obtain the chemical compound of general formula (I) in 
a continuous maimer. 

According to method (B) of preparing general formula (II) provided in the present 
patent, the chemical compound with chemical structural formula (IV) is an aromatic 
ketone, and 2-methyl imidazole is an aromatic amine chemical compound. Under the 
conditions of a regular Mannich reaction, they mainly undergo amine-aldehyde 
condensation reactions, forming polycondensate in resin form. Moreover, the three- 
position hydracidity of the aromatic ketone chemical compound with general formula 
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(IV) 


(IV) is not sufficiently strong, but under the effect of Lewis acid catalysts, the partial 
shift of negative ion central electrical charges towards the positive imine ions of the 
aldehyde amine condensation, as in the possible intermediate structure (XI), promotes the 
formation of positive ion imine intemiediate form (XII). The addition of the intermediate 
enol form with chemical structural formula (IV) and intermediate imine (XII) completes 
the preparation of the chemical compound with general formula (II). 



B — H 
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In structural formula (Xm), Rj represents C/^Q straight chains or alicyclic alkyls. 


OH 



Method (C) of preparing the compound with general formula (II) provided in the 
present patent, wherein the chemical compound with chemical structural formula (HI) 
when mixed in a proton-like solvent containing water rapidly ionizes under the effects of 
Lewis acid catalysis, forming the unstable intermediate form with possible structural 
formula (XIV) and heterocyclic amine molecules with structural formula (VII). In the 
structural formula, : Rj represents CnCe straight chains or alicyclic alkyls; R2, R3, R4, R5 
represent CnCj short chain normal alkyls or isoalkyls. 



Intermediate form (XIV) undergoes a transitional phase (XVI) between the 1 and 
4 additions of 2-methyl imidazole, first forming the chemical compoimd with chemical 
structural formula (XVII). The double chains between Cs and C4 are in the cis-form 
position, and thus, they immediately switch to energetically more stable trans-form 
positions, which is the ketone form structure of (XVII). This ketone form structure is the 
chemical compound with structural formula (II). 
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Method (D) of preparing chemical structural formula (II) provided in the present 
patent, wherein a ketone exchange reaction occurs between the chemical compound with 
chemical structural formula (FV) in an acidic protonic solvents and chemical compounds 
with chemical structural formulas (V) or (VI) under conditions of heating (such as 
25-^100^). 



Once the reaction is completed, succinimide (XVm) or benzimidazole (XDC) may be 
separated out. Therefore, it is very possible that the first step of this exchange reaction is 

(XVIll) ^ W 

0 

that (V) or (VI) undergoes proton induction decomposition reaction(s), and in addition to 
forming (XVIH) or (XIX) also forms the important imine positive ion intermediate forms 
(Xn) and (IV), which immediately undergo addition reactions to form the chemical 
compound with chemical structural formula (II). When implementing preparation method 
(D), it is not necessary to separate and purify the intermediate forms fi-om the reactions, 
and synthesis can be accomplished using a one-vessel method. 

The (V) or (VI) needed for preparation method (D) are obtained through separate heating 
reactions between readily available N-chloromethyl-2-methyl imidazole (XX) and 
succinimide [? character appears to be missing] or benzimidazole. 
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^ (XX) 


(XU) 


Method (F) of preparing the chemical compound with chemical structural formula 
(HI) provided in the present patent, wherein catalytic condensation reactions take place 
among carbazole-4-ketone (IV), paraformaldehyde, and the chemical compound with 
structural formula (VII). hi order to accelerate the reaction, solid Lewis acid catalysts 
such as AgNOa, CU2X2 (X = CI, Br, I), Cu(0Ac)2, AI2O3, etc. or composite catalysts 
made from a mixture of these, or inorganic acids such as hydrochloric acid are used in the 
reaction. When implementing preparation method (F), the three types of components may 
be added simultaneously, and it is also possible to not add (IV) and the acid at first, 
allowing the paraformaldehyde and the amine compound with structural formula (VII) to 
first undergo an aldehyde-amine condensation reaction. This condensation reaction can 
only form condensate (XXI) with a 1:2 aldehyde to amine molecular ratio. (XXI) can 
similarly react with (IV) under acidic conditions to form the chemical compound with 
structural formula (IE). 


Method (G) of preparing the chemical compound with structural formula (DI) 
provided in the present patent, wherein the chemical compound with chemical structural 
formula (IV) and the chemical compound with chemical structural formula (Vm) or (IX) 
undergo a ketone reaction. The exchange reaction is best performed under conditions of 
heating (such as SO'-ISO^C). The chemical compounds with structural formulas (Vm) or 
(DC) used in preparation method (G) are obtained through separate heating reactions 
between the compound with chemical structural formula (XXB) and succinimide (XVIU) 
or benzimidazole (XIX). 



(XXI) 
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In the structural formulas: /?2, R3. R4> Rs represent Cy-Q short chain normal alkyls or 
isoalkyls or hydrogen atoms. 

Among the ondansetron and the many intermediate forms prepared according to 
the present patent, particular mention is made of l,l,2,2,3-pentahydro-9-methyl-3' 
[morpholine-N)-methyl]-4-oxocarbazole, 1 ,1 ,2,2,3-pentahydro-9-methyl-3-[(2\6'- 
dimethyl-morpholine-N)-methyl]-4-oxocarbazole. The chemical structures of the two 
types of carbazoles described above have been confirmed by the results of HNMR, IR, 
MS, ^^CNMR, and elemental analysis. The chemical displacement of -CH2CH2CH- is 
1.80-'3.00 ppm. The characteristic single peak chemical displacement of 9-position N- 
CH3 is at 3.68 ppm. Two double peaks are discovered in the ^HNMR spectrum for 3- 
position methylidyne bridge hydrogen. Characteristic spectrograms for the morpholine 
section also appear in the spectrograms. In the mass spectrograms, in addition to the 

appearance of the predicted molecular ion peaks, M/Z198 (^"^1^'^^— ^ ® )is the 
common base peak for the two carbazoles mentioned above. In the IR spectrogram, in 
addition to the 1640 cm'^ peak of the carbonyl, 1580 and 1480 cm'^ benzene ring peaks 
were also prevalent. The structural differences between l,l,2,2,3-pentahydro-9-methyl-3- 
[(2 -methyl imidazole-1) methyl] -4-oxocarbazole and its silica gel composite are proved 
in the infrared spectrum. The separate displacement of the characteristic absorption 
spectrum of the composite's benzene ring bases 30-40 cm'^ shows that this composite is a 
layered, flat structure. 

The carbazole acts as a negative electrical charge center, and the holes between the 
unsaturated chains and the silicon oxide form hydrogen chains, ensuring that the acid and 
solvent molecules attack the carbazole molecule from another side. 

The present invention relates to a new method of synthesizing ondansetron and its 
acceptable normal saline through novel intermediate reaction compounds. The reflected 
intermediate forms are new compounds, the structures of which have been confirmed 
using spectrographic technology and elemental analysis. They possess the advantages of 
easily-obtainable raw materials, moderate reaction conditions, simple procedxires, and 
products that are easily purified. 
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The following embodiments show that the melting point, injfrared, hydrogen 
nucleus magnetic spectrum and mass spectrum of the present invention were measured in 
capillary tubes corrected using known compounds. The measurements were made using 
Simadzu model rR-400, Bruker model AM 300, and HP model 5989A spectrographs. 

Embodiment 

Hydrochloric acid l,l,2,23-pentahydro-9-methyl-3[(2'-methyl imidazole-1- 
base)methyl]-4-oxocarbazole dihydrate chemical compound (X) and monohydrate 
chemical compound. 

5 g (0.017 mol) of chemical compound (11) prepared in embodiments C, D, or E 
was mixed with 50 ml of ethyl acetate and heated, causing a suspension with small 
granules to form. While still hot, this was placed in a column layered with thin layers of 
silica gel. The diameter of the column was 5 cm, column length 15 cm. A small amount 
of N2 gas was introduced. First, 300 ml ethyl acetate was used for elution, and the ethyl 
acetate was evaporated off from the collected eluent. 100 mg of yellow, viscous liquid 
remained, which, upon inspection of the layers was shown to be leading edge impurities. 
Next, 200 ml ethyl acetate was used for elution, and the collected liquid was 
concentrated. A white solid remains, which was shown upon inspection to be chemical 
compound (ID) prepared in embodiments F, and G. 0.8 g of raw material was recovered. 
Next, an aqueous solution of 1 N HCl was used for elution, followed by elution with 
1000 ml of water. The aqueous solutions were combined and concentrated, chilled, 
crystallized, and filtered. The crystallized material was dried in infrared [light?], yielding 
4.75 g of title compound (X). The production rate was 90.54%, m.p. 176-178". hi the 
analysis of the sample, water was used for recrystallization once, and then vacuum drying 
was performed in a P2O5 dryer, yielding a monohydrate chemical compound. The 
elemental analysis is: CigHi^NsO HCl-HaO, MW, 347.83. Actual measured values 
(calculated values)%: C 62.44 (62.16), H 6.12 (6.38), N 12.12 (12.08), CI 10.46 (10.19); 
IR U[iiiegibie] 3200-3400 (OH), 1630 (C=C), 1620 (C=0), 1580, 1480, 760 cm\ MS: M/Z 
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55 ("2^'^ = ® ); 'HNMR:DMS0-d6, 6ih. 1.90-2.25, 2.96-3.25, (5H,m, -CH2-CH2 
CH-), 2.65 (3H, S, C-CH3), 3.74 (3H, S, N-CH3), 4.23-4.31, 4.63-4.69 (2H, dd-dd, -CH2 
), 7.55-7.69 (2H, d, d CH=CH), 7.19-7.29, 7.50-7.55 (3H, m, ArH), 7.97-8.05 (IH, m, 
ArH); '^CNMR:8nc, 191.18, 152.83, 144.44, 137.41, 124.05, 122.65, 122.26, 122.20, 
122.01, 117.71, 110.60, 110.26, 46.87, 45.36, 29.76, 26.20, 20.64, 10.42. 
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Embodiment i42: 

Hydrochloric acid l,l,2,2,3-pentahydro-9-methyl-3-[(2'-methyl imidazole-l- 
base)methyl]-4-oxocarbazole dihydrate chemical compoxind (X) and monohydrate 
chemical compound. 

5 g (0.017 mol) of chemical compound (II) prepared in embodiment C, D, or E 
was suspended in 40 ml of ethyl alcohol. 30 g hydrogen-like cationic exchange resin was 
added. After agitating for half an hour, the suspended materials disappeared, and 
agitation continued for another half hour. The resin was filtered out and rinsed with ethyl 
alcohol. The resin was dried, and returned to the beaker. 40 ml of 0.1 N HCl was added, 
and it was agitated for 1-2 hours. The acid was fiUered out, and 40 ml of fresh 0.1 N HCl 
was added to the resin. This procedure was repeated several times. The fiUered acids 
were combined, concentrated, chilled, crystallized, filtered, and dried, yielding 4.5 grams 
of the title compound (X). The production rate was 72.05%, m.p. n6-lWC. The 
compound was placed in a dryer containing P2O5 for vacuum drying, yielding a 
monohydrate chemical compound. The elemental analysis was: Ci8Hi9N30-HCl-H20. 
MW, 374.83. Actual measured values (calculated values) %: C 62.46 (62.16), H 6.24 
(6.12), N 12.04 (12.07), CI 10.41 (10.19); IR, MS, ^HNMR, ^^CNMR spectra were the 
same as the product in embodiment Aj, 

Embodiment ^5: 

10 mg l,l,2,2,3-pentahydro-9-methyl-3- [(2-methyl imidazole-l-base)methyl]-4- 
oxocarbazole dissolved in 5 ml ethyl acetate was thinly layered on a thin plate of silica 
gel. 5-10% ethyl acetate-normal hexane was used as the graded developer, and a hand- 
held ultraviolet lamp was used to inspect the development of the reagents. The infrared 
spectrum was measured using a double beam reflecting Nicolet IR spectrograph, and it 
was discovered that the original C=C absorption peak had been shifted from 1630 cm"^ to 
1675 cm\ The C=0 absorption peak was only shifted from 1620 cm"^ to 1625 cm\ 
showing that on the silica gel this oxocarbazole exhibited overlapping adsorption. The 
intermolecular hydrogen chains are formed by the C=C double chains serving as electron 
donors, while the holes in the silica gel serve as electron acceptors. The C=0 chain of the 
C4 position is not in the same plane as the indole ring and the carbazole ring. Due to the 
extremely small displacement value of the C=0 chain, l,l,2,2,3-pentahydro-9-methyl-3- 
[(2 -methyl imidazole- l-base)methyl]-4-oxocarbazole exhibited the following structure 
on the SiOi surface: 



HYPETCHEM 3-type quantization calculations showed that the molecule's tt systems are 
coplanar. The carbonyl group is located outside the plane, and the two methyl groups are 
also in a configuration outside the plane. The molecule yields 3.214 kilojoules/mole of 
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stable energy. Moreover, based on the double chain infrared displacement value 
calculation (E=hv\ the effect of the molecule's tt electrons and the holes in the Si02 can 
be 0.5382 kilojoule/mole. 

Embodiment B: 

Hydrochloric acid l,l,2,2,3-pentahydro-9-methyl-3-[(2 -methyl imidazole-!- 
base)methyl]-4-oxocarbazole dihydrate chemical compound (X) 

Chemical compound (II) prepared in embodiment C, D, or E v^as recrystallized 
twice using methyl alcohol. After drying, 0.25 g (0.85 mmol) of (II) was dissolved in 5 
ml of ethyl alcohol. HCl gas was passed through it until the pH reached 3, then the 
procedure was stopped. This was followed by chilling, crystallization, and filtering of the 
solid, which was recrystallized using water, yielding 220 mg of white title compound (X), 
for a yield of 70.45%, m.p. 176~178^C. the IR, MS, ^HNMR, and ^^CNMR spectra were 
the same as for the product in embodiment ^4;. 

Embodiment C: 

1 , 1 ,2,2,3-pentahydro-9-methyl-3-[(2 -methyl imidazole-1 -base)methyl]-4- 
oxocarbazole (II) 

Embodiment Cj: 

2.5 g 2-methyl imidazole was dissolved in 20 ml ethyl alcohol and chilled in a 
water bath. An equivalent amount of concentrated H2SO4 was added and agitated. The ice 
bath was removed, and 2.98 g (10 mmol) of chemical compound (HI) from embodiments 
F or G was added. At approximately 90''C it was agitated for 5 hours. Most of the ethyl 
alcohol solvent was evaporated off, and [the remaining substance] was chilled. 100 ml 
water was added, and the solid was separated out and filtered, rinsing with water during 
filtration. Drying yielded 2.5 g of the title compound (H), m.p. 220^223T, content 85%. 
Sample analysis: methyl alcohol was used for recrystallization, which, after drying, 
yielded 2.2 g white powdery material, m.p. 227~228**C, production rate 75.1%. Elemental 
analysis: C18H19N3O, MW, 293.35. Actual measured values (calculated values) %: C 
73.45 (73.70), H 6.54 (6.53), N 14.01 (14.32); IR, MS measurement results are the same 
as for embodiment C2. ^HNMR: CDGs, 5ih 1. 80-^1.94, 2.04--2.25, 2.82--3.02 (5H, m, - 
CH2-CH2CH-), 2.46 (3H, S, C-CH3), 3.68 (3H, S, NCH3) 4.07-4.14, 4.62-4.69, (2H, dd- 
dd, -CH2-), 6.91-6.95 (2H, d-d, CH=CH), 7.31-7.33 (3H, m, ArH), 8.22-8.26 (IH, m, 
AtH). 

Embodiment C2: 

3 grams (0.01 mol) l,l,2,2,3-pentahydro-9-methyl-3[(morpholine-N-)methyl]-4- 
oxocarbazole was placed in a 250 ml three-mouthed flask, and 3N hydrochloric acid was 
used to adjust the pH to 6. Next, 40 ml w-propyl alcohol and 5 grams (0.06 mol) 2-methyl 
imidazole were added, and agitated until the reactants dissolve. This was heated at 95**C 
for 35 hours, chilled, and the solids filtered. It was then decolored in methyl alcohol and 
recrystalUzed, yielding 2.62 grams of white powdery soUd, m.p. 227-228'*C, for a yield 
of 85.9%. The elemental analysis was C18H19N3O, MW, 293.35. Experimental values 
(calculated values) %: C 73.45 (73.72, H 6.54 (6.58), N 14.01 (14.22); IR: ^/pegibie] 3050, 
2920, 2850, 1630, 1620, 1580, 1480, 1280, 1200. 760 cm"^ MS: M/Z 293 (M^, 211, 198, 
183, 149, 144, 55; 6ih (CDCh) 8.23-8.26 (IH, m, ArH), 7.33-7.31 (3H, m, ArH), 
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e.QS'-d.Ql (2H, dd, CH=CH), 4.69'-4.62, 4.14--4.07 (2H, dd, dd, -CH2-), 3.68 (3H, S, 
NCH3), 2.46 (3H, S, C-CH3), 3.02-'2.82, 2.25^2.04, 1. 94-^1.80 (5H, m, -CH2-CH2CH-) 
ppm. 

Embodiment Q: 

The experimental procedure was similar to that of embodiment C2, with the only 
difference being the order in which the ingredients were added. Free and carbazole 
Mannich base and 2-methyl imidazole were first dissolved in /i-propyl alcohol. Next, 3N 
hydrochloric acid was used to adjust the reaction mixture to pH6. After heating at 95^C 
for 35 hours, the product was purified according to the method in embodiment Q. The 
amine exchange production rate was 81 .3%. 

Embodiment C4'. 

7 A grams (0.06 mol) 2-methyl imidazole hydrochloride, 3 grams (0.01 mol) 
l,l,2,2,3-pentahydro-9-methyl-3-[(morpholine-N-)methyl]-4-oxocarbazole, and 40 ml «- 
propyl alcohol were placed in a 250 ml three-mouthed beaker. 3N hydrochloric acid was 
used to adjust the reaction mixture to pH6. This was heated at 95**C for 35 hours, and then 
handled according to the method in embodiment C2, yielding 2.35 grams of the title 
compound, for a yield of 77.01%. 

Embodiment!)/: 

l,l,2,2,3-pentahydro-9-methyl-3-[(2'-methyl imidazole- l-base)methyl]-4- 
oxocarbazole (U). 

14.85 g (0.15 mol) succinimide and 15 ml dimethyl formamide solution was 
added in dropwise to a reaction mixture composed of 13 grams (0.1 mol) N-chloromethyl 
-2-methyl imidazole, 10.6 grams (0.1 mol) sodium carbonate, and 50 ml dimethyl 
formamide. During the addition by drops, a reaction temperature of 60^C was maintained. 
Once addition by drops was completed, the temperature was slowly raised to lOO^'C, and 
this temperature was maintained for 2 hours of agitation. [The mixture] was chilled and 
decanted into 1000 ml of ice water. Benzene was used to extract 3 x 15 ml of the organic 
phase. [??] The extracted liquid was combined with the organic phase and rinsed with 
water until neutral. The solvent was evaporated off, yielding 15.9 grams of unrefined 
product, for a yield of 92%. The product was used for the next reaction without 
undergoing purification. 

2.0 g (10 mol) of chemical compound (IV), 2.0 g (10.4 mmol) N-(2*-methyl 
imidazole- l-base)methyl-succinimide was dissolved in 25 ml ethyl alcohol. 2N HCl was 
used to adjust the pH to 6. [The solution] was heated at reflux, agitated for 10 hours and 
then chilled. 100 ml of IN HCl was added and the undissolved solids were filtered out. 
Benzene was used to extract the aqueous phase, and the benzene layers were rinsed with 
water. The water was separated out, and anhydrous sodium sulfate was used for drying. 
The benzene was evaporated off to recover 0.8 g of chemical compound (IV). NaaCOa 
was used to alkalinize the aqueous phase. The solids were separated out, filtered, rinsing 
with water during filtration. [The solids] were dried, yielding 1.2 g of the title compound, 
m.p. 220'-223°C, for a yield of 68.26%. 

Embodiment E: 
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l,l,2,2,3-pentahydro-9-methyl-3-[(2'-methylimidazole-l-base)methyl]-4- 
oxocarbazole (II) 

2.0 g (10 mmol) of chemical compound (IV), 1.2 g (40 mmol) paraformaldehyde, 
1.6 g (19.5 mmol) 2-methyl imidazole and 40 ml ethyl alcohol were agitated and mixed. 
Next, CU2CI2-HCI catalyst was added, and heated at reflux, and agitated for 20 hours. 
[The mixture was then] chilled, and agitated with 50 ml IN HCl. The undissolved 
material was filtered out. Benzene was used to extract 3 x 3 ml of the aqueous phase. The 
benzene layers were combined and rinsed with water. Anhydrous sodium sulfate was 
then use for alkalinization, and the solids were separated out. [The solution was] chilled, 
and filtered, using water to rinse the filtered solids. Drying yielded 0.85 g of unrefined 
product, m.p. 218~222T. Methyl alcohol was used for recrystallization, and drying 
yielded 0.26 grams of product. The production rate is 8.87%, m.p. 228~229°C. IR, MS 
^HNMR were the same as for the chemical compound prepared in embodiment C. 

Embodiment F: 

1 , 1 ,2,2,3-pentahydro-9-methyl-3-[(morpholine-N-base)methyl]-4-oxocarbazole 

(H) 

2.0 g (10 mmol) of chemical compound (IV), 1.2 g (40 mmol) paraformaldehyde, 
and 1.74 g (20 nmiol) morpholine were dissolved in 20 ml ethyl alcohol and agitated. 
[The mixture] was heated at 70°C to react for 5 hours and then chilled. 50 ml IN HCl was 
added, agitated, and the xmdissolved material was filtered out. Benzene was used to 
extract 3 x 3 ml of the aqueous phase. The benzene layers were combined and rinsed with 
water. The benzene layers were dried using anhydrous sodium sulfate. The benzene was 
evaporated off, and the remaining 0.2 g of material was recovered [compound] (IV). The 
aqueous phase was combined with the rinse water, solid NaOH used for alkalinization, 
and the solids were separated out. [The solution] was chilled, filtered, rinsing with water 
during filtration, and dried, yielding 2.2 g of the title compound (D), for a yield of 81.21 
%. Sample analysis: ethyl acetate was used for recrystallization, yielding white crystals, 
m.p. 165.5~166.5''C. Elemental analysis: C18H22N2O2, MW, 298.37. Actual measured 
values (calculated values) %: C 71.94 (72.46), H 7.53 (7.43), N 9.28 (9.38); IR: vniiegibie] 

1640, 1620, 1580, 1480, 760 cm"'; MS: M/Z, 299 (M^l), 298 (M^), 211 (^'^w-*'**), 

198 (*^"<*r**CD^), 183, 100 (QJr«C50"' ); 'HNMR-. CDCI3, 61H, 8.23 (IH, m, 
ArH), 7.26-7.30 (3H, m, ArH), 3.70-3.78 (4H, m, CH2OCH2), 3.86 (3H, S, N-CH3), 
2.20-3.06 (IIH, m, CH2NCH2, CH2CH2CH,CH2). 
Embodiment G: 

1 , 1 ,2,2,3-pentahydro-9-methyl-3-[(morpholine-N-base)methyl]-4-oxocarbazole 

m 

14.85 g (0.15 mol) succinimide and 15 ml dimethyl formamide solution was 
added in drops to a reaction mixtiu-e composed of 13 grams (0.1 mol) N-chloromethyl-2- 
methyl imidazole, 10.6 grams (0.1 mol) sodium carbonate, and 50 ml dimethyl 
formamide. During the addition in drops a reaction temperature of 60°C was maintained. 
After the completion of the addition in drops, the temperature was slowly raised to 
100°C, and this temperature was maintained for 2 hours of agitation. [The solution] was 
chilled and decanted into 1000 ml of ice water. Benzene was used to extract 3 x 15 ml of 
the organic phase. The extracted liquid was combined with the organic phase and rinsed 
with water until neutral. The solvent was evaporated off, yielding 15.9 grams of 
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unrefined product, for a yield of 92%. The product was used in the next reaction without 
purification. 

2.0 g (10 mmol) of chemical compound (IV), 2.0 g N-(morpholine-N-base) 
methyl-succinimide was dissolved in ethyl alcohol. 2N HCl was used to adjust the pH to 
6. This was heated at reflux for 20 hours. The ethyl alcohol was evaporated off, and 50 
ml IN HCl was added. [The solution] was agitated to dissolve [the solids], and the 
undissolved material was filtered out. Benzene extraction was used on the filtrate. The 
benzene layers were combined, rinsed with water, and dried with anhydrous sodium 
sulfate. The benzene was evaporated off leaving a bright yellow solid. 0.5 g was found to 
be recovered chemical compound (IV). NaOH was used to alkalinize the aqueous phase. 
The solids were separated out. [The solution] was filtered, rinsing with water during 
filtration. Drying yielded 1.2 g of the title compound, for a yield of 53.69%. The analyzed 
sample was recrystallized using ethyl acetate, m.p. 1 65.5-1 66.5T, IR, MS, ^HNMR 
spectrum data was consistent with the chemical compound obtained in embodiment F. 
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